This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) Japanese Patent Office (JP) 
(12) Patent Gazette 



(11) Publication number: Japanese Published Patent 
Application 2001-209944 
(43) Date of publication of application: August 3, 2001 
(51)Int.Cl.' GllB 7/0055 



(54) Title of Invention: METHOD FOR ERASING DATA OF OPTICAL DISK 

(21) Application No. 2000-16091 

(22) Application date: January 25, 2000 
(72) Inventor : Michihiko lida Sony Corporation 

7-35 Kitashinagawa 6-chome Shinagawa-ku TOKYO JAPAN 

(72) Inventor : Tetsuji Kawashima . Sony Corporation 

7-35 Kitashinagawa 6-chome Shinagawa-ku TOKYO JAPAN 

(72) Inventor : Osamu Udagawa Sony Corporation 

7-35 Kitashinagawa 6-choiue Shinagawa-ku TOKYO JAPAN 

(72) Inventor : Shigeki Tsukatani Sony Corporation 

7-35 Kitashinagawa 6-chome Shinagawa-ku TOKYO JAPAN 

(72) Inventor : Haruyuki Tamura Sony Corporation 

7-35 Kitashinagawa 6-chome Shinagawa-ku TOKYO JAPAN 

(71) Applicant : Sony Corporation 7-35 Kitashinagawa 6-chome 

Shinagawa-ku TOKYO JAPAN 

(74) Attorney : Patent Attorney Hidemori Matsuguma 



y 



2 



..(57). [Abstract] - • - 

[Object] To provide a metliod for erasing data of an optical disk, 

by wliicli the data recorded on tlie optical dislc tiiat allows just 

one time of writing of data can be surely erased. 
[Construction] The desired data recording area of the optical 

disk that allows just one time of writing of data is irradiated 

with a laser beam having power exceeding the power in 

reproduction, so that the data recorded in the desired data 

recording area is erased. 
[Claims] 

[Claim 1] An optical disk data erasing method for erasing data 
recorded in a desired data recording area of an optical disk that 
allows just one time of writing of data, by irradiating the 
desired data recording area with a laser beam having power 
exceeding the power in reproduction. 

[Claim 2] The optical disk data erasing method as defined in 
Claim 1, wherein at least absolute address data, among the data 
recorded in the desired data recording area, is not erased. 

[Claim 3] The optical disk data erasing method as defined in 
Claim 1, wherein at least a sub-coding including absolute address 
data, among the data recorded in the desired data recording area, 
is not erased. 

[Claim 4] The optical disk data erasing method as defined in 



Claim 1, wherein the laser beam having power exceeding the power 
in reproduction is a pulse laser beam of a fixed or random 

pattern, : 

[Detailed Descriptions of the Invention] 
[0001] 

[Applicable Field in the Industry] 

The present invention relates to a method for erasing data 
of an optical dislc that allows just one time of writing of data. 
[0002] 
[Prior Art] 

Conventionally, in order to erase data recorded in a data 
recording area of an optical disk that allows just one time of 
writing of data, data in a FAT (File Allocation Table) (an area 
for recording and managing a use condition of a file on the disk) 
of the optical disk or in a file management area similar to the 
above has been rewritten. 
[0003] 

[Problems to be solved by the invention] 

In the conventional erasing method, data itself which is 
recorded in the data recording area is not erased, whereby the 
recorded data can be read, resulting in unsure confidentiality. 
[0004] 

The present invention is made to solve the above-mentioned 
problem and has for its object to provide a method for erasing 
data of an optical disk, by which the recorded data of the 
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optical disk that allows just one time of writing of data can be 
surely erased. 

[.0pp5]_ _ 

[Measures to Solve the Problems] 

A first aspect of the invention relates to an optical disk 
data erasing method for erasing recorded data in a desired data 
recording area of an optical disk that allows just one time of 
writing of data, by irradiating the desired data recording area 
with a laser beam having power exceeding the power in reproduction. 
[0006] 

According to the first aspect of the invention, the data in 
the desired data recording area of the optical disk that allows 
just one time of writing of data can be surely erased, resulting 
in sure confidentiality. 
[0007] 

A second aspect of the invention relates to the optical disk 
data erasing method of the first aspect, wherein at least 
absolute address data, among the data recorded in the desired 
data recording area, is not erased. 
[0008] 

A third aspect of the invention relates to the optical disk 
data erasing method of the first aspect, wherein at least a sub- 
coding including absolute address data, among the data recorded 
in the desired data recording area, is not erased. 
[0009] 



A fourth aspect of the invention relates to the optical disk 
data erasing method of the first aspect, wherein the laser beam 
haying„.power„ .e,xcee the. ppwer„in „repxQduc.^^^ 

beam of a fixed or random pattern. 
[0010] 
[Embodiment] 

Hereinafter, an embodiment of an optical disJc data erasing 
method according to the present invention will be described in 
detail with reference to drawings. First, the structure of an 
optical disk recording and reproduction apparatus (an optical 
dislc writing and reading apparatus) which erases data of an 
optical dislc will be described with reference to figure 2. In 
this example, the optical disk recording and reproduction 
apparatus has mostly the same structure as the structure of a 
conventional CD-R writer. 
[0011] 

Numeral 1 denotes an optical disk that allows just one time 
of writing of data, which is a CD-R here, while a DVD-R may be 
also employed. Here, "CD" is an abbreviated expression of a 
Compact Disk, and "DVD" is an abbreviated expression of a Digital 
Versatile Disk. Data is already recorded on this optical disk 1, 
[0012] 

Numeral 2 denotes a spindle motor for driving the optical 
disk 1 to rotate, which is driven by a spindle driver 3. Numeral 
4 denotes an optical head, which has a laser diode (not shown) as 



a laser light source therein, brings a laser beam from the laser 
diode into a focus on the recording surface of the optical disk 1 
by an object JL ens . (not_shpwnl,_.an for ..example 

a 4-division photo-detector (not shown) that receives the laser 
beam reflected at the optical disk 1 at the reproduction. 
[0013] 

Numeral 5 denotes a 2-axis actuator for driving the optical 
head 4 for focusing and tracking. The 2-axis actuator 5 is 
driven by a 2-axis actuator driver 6. Numeral 7 denotes a thread 
motor for moving the optical head 4 attached to the 2-axis 
actuator 5 in the direction of the radius of the optical disk 1. 
The thread motor 7 is driven by a thread driver 8 . 
[0014] 

Data recorded on the optical disk 1 is reproduced (read) by 
the optical head 4, the reproduced data (radio-frequency signal) 
is supplied to a radio-frequency amplifier 10 to be amplified, 
the amplified radio-frequency signal (RF signal) (EFM signal) is 
supplied to a PLL circuit 12 in an RF processor 11, a clock 
signal is extracted from the PLL circuit 12, and the clock signal 
is supplied to a counter 17 provided in a CPU 16 and counted. 
The RF signal from the PLL circuit 12 is supplied to a 
synchronization detector 13, A frame synchronization signal and 
interruption signal detected by the synchronization detector 13 
are supplied to the CPU 16. 
[0015] 
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The RF signal from the synchronization detector 13 is 
supplied to an encoder/decoder 18, where the RF signal is 

subj ected^ to . EFM^ demodulatign (14-8 conyer sign )._,.. .CIRC,.... (Gross„ 

Interleave • Read Solomon • Code) decoding, ECC (Error Correction 
Code) decoding, and the like, and the decoded RF signal is 
supplied to a host computer 20 through an interface 19. The 
encoder/decoder 18 and the interface 19 are controlled by the CPU 
16. 

[0016] 

A tracking error signal (push-pull signal) from the photo- 
detector of the optical head 4 is supplied to an ATIP (Absolute 
Time in Pre-groove) decoder 15 to be decoded, and an interruption 
signal synchronized with the ATIP and a decoded address signal, 
which are obtained by the decoder 15, are supplied to the CPU 16. 
The pre-groove of the ATIP is a wobble pre-groove indicating an 
absolute address. 
[0017] 

A servo error signal (tracking error signal, focusing error 
signal, threading error signal, and spindle rotation error 
signal) is supplied from the RF amplifier 10 to a servo circuit 9 
A tracking driving signal and focusing driving signal from the 
servo circuit 9 are supplied to the 2-axis actuator driver 6. A 
thread driving signal from the servo circuit 9 is supplied to the 
thread driver 8. A spindle driving signal from the servo circuit 
9 is supplied to the spindle driver 3. 
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[0018] 

In order to entirely erase data recorded on the optical disk 

1, laser power of . the__las.e^^^ diode^of , Jbhe^pptic^ head. A .is ... ._. 

increased, that is, increased to exceed the power in reproduction, 
for example, to be over the power in recording (power in writing), 
the laser beam from the laser diode is converged by the object 
lens and applied to the recording surface of the optical disk 1, 
and the optical head 4 is gradually moved from the inner 
circumference side to the outer circumference side in the 
direction of the radius of the optical disk 1. 
[0019] 

However, in the case where data of the optical disk 1 is 
erased partially, when the absolute address is erased too, it is 
fared that the data recorded on the optical disk 1 cannot be 
reproduced selectively . 
[0020] 

Figure 4 illustrates a frame format of a compact disk. A 

/ 

frame comprises 588 channel-bits, in which a 24-bit frame 
synchronization signal is provided at the beginning portion and a 
14-bit sub-coding is subsequently provided. In the sub-coding, 1 
bit of P, Q, R, S, T, U, V, and W are provided. At the rest 
portion of the frame, right and left sound data and parities are 
provided. 

[0021] 

98 pieces of frame of sub-coding in figure 4 compose a sub- 
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coding frame shown in figure 5. In the sub-coding, 98X8 bits 
compose a block. Of a block, Pi^-Pge ^rid Qi^Qge are used for an 

acce s s . PiHPge .-^.r e ^.us_ed „a„ p_aus_e_„be tween. music _and__Qi-:.Q9 6 

used for finer control. Qi^Qge comprise a 4-bit control bit, a 4- 
bit address bit, a 72-bit data bit, and a 16-bit CRC. The 72-bit 
data bit comprises an 8-bit movement number, an 8-bit index X, a 
24-bit elapsed time in the movement {8 bits of MIN (minute), SEC 
(second), and FRAME (frame number)}, an 8-bit pause, and a 24-bit 

i 

absolute time {8 bits of AMIN (minute), ASEC (second), and AFRAME 
(frame number)}. The absolute time is an absolute address. 
Ri-Rgg and W^-Wg^ are used for character display in a still picture, 
karaoke, or the like. 
[0022] 

In order not to erase the absolute address, substantially 
not to erase the sub-coding including the absolute address, in 
each of 96 frames in the sub-coding frame, the center portion of 
each of the frame is erased. The center portion is a writing 
range (recorded data erasing range) from Ath clock to Bth clock 
out of a frame of 588 channel-bits. Specifically, for example, 
A=(588/4) Xl-147, and B= (588/4 ) X 3=441 . 
[0023] 

Next, a method for erasing data of the optical disk 
according to the embodiment of the present invention will be 
described with reference to a flowchart in figure 1. In step ST- 
1, the host computer 20 in figure 2 instructs the CPU 16 of the 
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optical disk recording and reproduction apparatus of a desired 
file of the optical disk 1, which is to be erased, through the 

...interf ac;e„19_. 

[0024] 

In step ST-2, the position Nth (for example N=5) sub-coding 
frame (See the sub-coding frame format of the compact disk in 
figure 5) before the head of the desired file, that is, the 
desired data recording area, of the optical disk 1 is accessed, 
[0025] 

In step ST-3, a frame synchronization signal (IIT-IIT) (See 
figures 4 and 5) is searched, and the optical disk recording and 
reproduction apparatus waits until Ath clock from the frame 
synchronization signal is passed. In the meantime, the optical 
disk recording and reproduction apparatus performs reading, and 
the laser power of the laser diode of the optical head 4 is low, 
that is, reading power (power in reproduction) , Then, in step 
ST-4, since the Ath clock has been passed, the laser power of. the 
laser diode of the optical head 4 is increased to exceed the 
power in reproduction, for example, to be over the writing power 
(power in recording) by control with the CPU 16 on the basis of 
the instruction of the host computer 20, the laser diode of the 
optical head 4 is driven by a fixed-pattern (for example 6T- 
pattern) or random-pattern EFM signal from an encoder in the 
encoder /decoder 18, and data is written on the optical disk 1 by 
the laser beam of the fixed or random pattern. In step ST-5, the 
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writing state is continued until Bth clock is passed. 
[0026] 

j:n„_s tep_„ST-^6 __when Bth clock froin.. the_.^^ynchroni_za^^^^^ 
is passed, the laser power of the optical head 4 is reduced to 
the reading power (power in reproduction). Then, in step ST-7, 
it is judged whether the processing is performed to the last EFM 
frame (See figure 5) of the last sub-Q frame of the file to be 
erased, that is, the desired data recording area, and the 
processing is ended when the answer of the judgement is "YES", 
while the processing returns to step ST-3 when ''No" . 

[0027] 

Next, a description will be given of a method for detecting 
the Ath clock and the Bth clock in the frame described with 
respect to figure 4, with reference to figure 3. Figure 3 is a 
diagram specifically illustrating the structure of the PLL 
circuit 12 in figure 2, and hereinafter a description will be 
given thereof. The RF signal (EFM signal) from the RF amplifier 
10 is supplied through the input terminal 25 to a binarizing 
circuit 2 6 to be binarized. The binarized signal is supplied to 
a phase/frequency comparison circuit 27 with an oscillation 
signal from a variable oscillator (voltage control type 
oscillator) 34, and subjected to phase/frequency comparison. The 
comparison output from the phase/frequency comparison circuit 27 
is supplied through an operation amplifier 28 to a sampling hold 
circuit 29 to be sampled and then held. The sampling holding 
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circuit 29 comprises a sampling gate circuit 30 and a hold 
condenser 32. The sampling hold output from the sampling hold 

.circuit „.2 9_„i s.„supplied.,±hr ough„.the_..oper at ion_.,ampl.i.fier._ 33-to _-the 

variable oscillator 34, where the oscillation frequency is 
controlled . 
[0028] 

Then, the oscillation output from the variable oscillator 34 
is supplied to the counter 17 in the CPU 16 in figure 2, where a 
channel clock is counted. The counter 17 is reset at the 
beginning of the frame in figure 4. By the way, though the 
channel clock is extracted by the PLL circuit 12 when the optical 
head 4 is in a reading state, the channel clock cannot be 
extracted by the PLL circuit 12 when the optical head 4 is in a 
writing state. Here, when the counter 17 counts the channel 
clock in numbers A=147, the laser power of the laser diode of the 
optical head 4 is increased to exceed the power in reproduction, 
for example, to be over the writing power (power in recording) by 
control with the CPU 16, and the gate circuit 30 of the sampling 
hold circuit 29 is turned ON, the oscillation frequency of the 
variable oscillator 34 is fixed at the previous oscillation 
frequency, a pseudo channel clock is generated, and the pseudo 
channel clock is counted by the counter 17. Then, when the 
counter 17 detects the clock in numbers B=441, the laser power of 
the laser diode of the optical head 4 is reduced to the reading 
power (power in reproduction) by control with^ the CPU 16. 



[0029] 

It is also possible that an oscillator of the same 

psci^l lotion _ Jr^i3uency_( 4^3 2 1 8M|^^^^ .the 

channel clock is provided, the oscillation signal is supplied to 
the counter 17 to be counted, and the counter 17 is reset at the 
beginning of each of the frame. 
[0030] 

[Effect of the Invention] 

According' to a first aspect of the invention, there is 
provided an optical dislc data erasing method for erasing data 
recorded in a desired data recording area of an optical disk that 
allows just one time of writing of data, by irradiating the 
desired data recording area with a laser beam tiaving power 
exceeding the power in reproduction. Thereby, the data recorded 
in the desired data recording area of the optical disk that 
allows just one time of writing of data can be surely erased, 
resulting in an optical disk data erasing method which ensures 
preservation of confidentiality. 
[0031] 

According to a second aspect of the invention, in the 
optical disk data erasing method of the first' aspect, at least 
absolute address data, among the data recorded in the desired 
data recording area, is not erased. Thereby, in addition. to the 
effect as achieved by the first aspect of the invention, it is 
possible to obtain an optical disk data erasing method in which 



recorded data on the optical disk that allows just one time of 
writing of data is not prevented from being searched and read. 

__[0032] 

According to a third aspect of the invention, in the optical 
disk data erasing method of the first aspect, at least a sub- 
coding including absolute address data, among the data recorded 
in the desired data recording area, is not erased. Thereby, in 
addition to the effect as achieved by the first aspect of the 
invention, it is possible to obtain an optical disk data erasing 
method in which recorded data on the optical disk that allows 
just one time of writing of data is not prevented from being 
searched and read. 
[0033] 

According to fourth aspect of the invention, in the optical 
disk data erasing method of the first aspect, the laser beam 
having power exceeding the power in reproduction is a pulse laser 
beam of a fixed or random pattern. Thereby, in addition to the 
effect as achieved by the first aspect of the invention, it is 
possible to obtain an optical disk data erasing method in which a 
wobble pre-groove indicating an absolute address is not prevented 
from being read, when the wobble pre-groove is formed on the 
optical disk that allows just one time of writing of data. 
[Brief description of the Drawings] 
[Figure 1] 

Figure 1 is a flowchart illustrating an erasing operation of 
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a method for erasing data of an optical disk according to an 
embodiment of the present invention. 

[Figure^ 2;] 

Figure 2 is a block diagram illustrating an optical disk 
recording and reproduction apparatus (a writing and reading 
apparatus) which is applicable to the method for erasing data of 
the optical disk according to the embodiment of the present 
invention . 

[Figure 3] 

Figure 3 is a block diagram illustrating a specific 
structure of a PLL circuit of the optical disk recording and 
reproduction apparatus in figure 2. 
[Figure 4] 

Figure 4 is a diagram for explaining a frame format of a 
compact disk. 
[Figure 5] 

Figure 5 is a diagram for explaining a sub-coding frame 
format of the compact disk. 

[Description of the Reference Numerals] 

I . . . optical disk 
4 . . . optical head 
5...2-axis actuator 
10... RF amplifier 

II. . .RF processor 
12 . . . PLL circuit 



16. . .CPU 

17 . . . counter 

.18_._._.. encoder /dec Oder 

19 . . . interface 

20... host computer 
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wisS9:^tfc^^TV^5o 1 7 1^-^(0^ 15 
RV^1^<0=^PT—^RX:^^< VT^ -i^SJ ft fctlT V^^,o 
[0 0 2 1] ^^y=I-7'-^ ^/^^li. E14<^71/— AiS9 
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SXSbfs'bT. looypyrJ'Srlll^LTV^So 

iE:£05*>OPi -Pset, Qi -Qasi:;^^ T^-fe: 
y^<otim^^FS^tii>o Pi -Psett, 

— ywtfy b> 4 tfy hOT 7 2 hfy h<0_ 

X— ^'tfs' 1 etrj/ hocRCA^C>jfc5o 7 2 brs' 

•etl8 bf s' hOMI N (5)-) , SEC , FRAM 

E (71/— 1 , 8 If s' h<^2S— X, 2 4trs/h 
©^^tB#Pfl {-ttt^nSf y hWAMIN i^) ^ AS 
EC (f» , A FRAME (71/-^*^) } d^felg^ 

stt5o :L(Dmi^^mmnTV\^y^xh^. t^. Ri 

[0 0 2 2] -trX-, f-:/3— x-^ >'^7U'— Art0 9 

20 J;5f-, ^g6!)l^ttiKi*fTKi/;^^^tff-:^=i— x-f :/ 
IS) ti-So Aft6?n-ri, mk.\i. a= (5 8 8/4) 

Xl = 147, B= (5 8 8/4) X3=44 1-efc 
5„ . 



[0 0 2 3] JSicic:, I2]l©7P— ?--ir— h$:#fi8LT. 

30 5B-t5o 7.-rs/7'ST- l-Ctt, 02(0*:;^ b3i/f^ 

~^2 0i^. v^— 7ai— ;^ 1 9^iii:T, ^tx-f:^ 
i(Dm*bfcV>Ffao7r'1'/i'Sr> 3tx^;^^IE^S 
^^gOCFU i 6{::Jg^-r5o 
[00 24] ;^xs/7'ST-2-ctt, 3tx-^:^^ ^<r>m 

N (0IJx.«, N=5) lJ-y3-7"^:/^^7U— is (EIS 

[0 0 2 5] ;^X^7*ST-3T?fi, 71/— Alsl^^f^ 
40 (IIT-IIT) (04STJ?05#M) <^gilL, 

ji»bA^'Os/:^ail-f5*-C#o, ^©Pflfi, gg^WL 
'f'-Cs %^ y K 4 O r-^-Y ;t- K<D 1/—- r-/^ 

/n!7-) TfcSo ^LT, ;^XS'7'ST-4t?H;, 

^i,V^^1,fz.<DX. hp^tTn.— ^ 2 OOjt 
.<&{cS-:5v>-C, CPUl 60SiJ(»i::J;!), 

(I2®B#0/<!7— SA±) Jci-Ci^<LT, ^^-a— y/ 
50 x3— iJ^'l 8*<03::/a— :J>'i4»f,0. ®^/<:J'— (0tj 
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77^^^ fin*,, mm.<r>y'—^umm^<om'^(r>'f-fQ 

Lfc/i^d^SrifiML, YES.-t?fctbfSi^*?9 ir^feU, N 
[0 0 2 7] J^lc, Ig|3Sr#fi8LT, l2l4{c:oV"'TSft?^ 

Lfc7 ^-Art(?5AS.T/B ^ D jJ' B ©igim^tt^ grift 
BJi-5„ laSfJ, El2fC*5Jt5PLL(5I^l 2 0fi|^§r 

FtlliSl 0<fc!9ORFm^ (EFM{t-i-) 1)K Xil^ 

^2b^m i:T-«biH]?s 2 6 20 

T, f-v:7'y>'^. ;J^-yi,K$ix5o 

Ktii;^fJ. tg^ii«g|g3 sSriiCT, -si^HfigS 3 4 30 

[0 0 2 8] -tLT, ■5I3gi8g:S3 4 0581gti3;^^ia2 
©cpul 6rt(0;<7iJ'Vi5' 1 7|j:^J&LT. 

4iSgH;?^ffiL^®(Oi:ttt, PLLEKl 2{Cj;oT, 

5^Y^4;/U:{'ns/^'SrA=14 7^f|-SicLfcfj. CPU 40 
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-MH]|^3 0Sr;i->'{j:UT, ■sijE^lg^s 4 056jgJiz6 

ia:$-ti-5o ^LT. 1 7J;iJ;oT, B = 4 4 1 

(Diru y^iij^ta^iXtch, CPUl 6(^$iJ(^{CJ;o 

T, 5/ K 4 O K<0 l^-lf-/-? !7 50 
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S^XH: 7 i^^'' vo^nVI';^ if —^-C*) 5 (0 
-C, ^ 1 ©^^PJ©^;l{c:j!nix-C, ' 7^—$' Sr i [ilfclte 

3j--:/>'U - T'y ^-T'^sj^^^jxTV^^:^^!;:, -to?? 
[03] ia2©^x-f^^'fS»S4^g<OPLLEI^0D 
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